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The t-.brkuq Group on 'lbxins of tre Recanb.lnant INA PdVl.s:>ry ConmJ.ttee was 
convena1 at 9:00 a .m. on Al.gust 16, 1985, at the NatlOna! Institutes of 
fiaalth, Blu.1dil13' 31At O:mference Poan 4, 9000 Rockville P:l.ke, Betl'es:la, 
Mary1a.rtd 20AC!2. The meetil13' was olEn to the publl.C. r:r. Susan Gottesrran 
was the O1a.lr. 'Ihe fullONl.Il3' peq:lle were }:resent fur all or pirt of the 
rreetug: 

W::>rJa.rp Group Ment:ers: 

John Coll.ler 
Sam Fbnnal 
Michael Gill 
SUsan ('-at tesman 
William Habjg 

Cenms Kopecko 
Myron levine 
Elizabeth Milewsk.l 

(Executive Secretary) 

A worklrg group roster 15 attached (Attaclvnent I). 

other Natlonal Institutes of Health Staff: 

carol Anonsen, 00 
William C'..artlaro, NIAID 
Malcolm Martin, NIAID 
Stanley Na:.J 1e, NI1\ID 
G.llbert Cl:Jonji, Of) 

others: 

Tim Pearosley, Nature Ma::JaZl.ne 
Bill fhsha.l, Harvard Mecilcal Scrool 
Jessle Eo}ti, Url1versl.ty fi:>sp.l. tal at Boston {luvers.l ty Me::hcal Center 
~Teff Olristy, Blue Sheet, FIX:: Ret=Orts, Inc. 
Jack MUIphy, University I-bspital at Boston Uuvers.lty Mahcal Center 
John Newlarrl, lhiforme:::1 Services lhiversltyof the Health SClences 
Allson OtBrlen, Unlfbnned Servlces ltnverslty of the fEalth Sc1ences 
John 1<'.'.llliams, Beth Israel HCSPltal 

~ l'T'he \o.Orkll'IJ group lS crlv100ry to the RAe, arY1 lts reconnen&'1.tlons Rhoulct not be 
cons1deroo as flnal or acceptro. 



nr. r,ottesran, Chair, cai100 the rreetug of the Recanbmant DN!\. lrlVls::lry 
Cormittee (RAe) WJrkirg Grcu.p on 'Ibxins to ortier at 9:00 a.m. on lu;Just 16, 
1985. 

Dr. GotteS1'T'&1 saw the current National Instl.tutes of Health (NIH) Gw.dell.nes 
for Research lnvo1virg Recanbinant DNA. MoleCUles re<:Iw.re Sfecl.fl.c RAe reneW' 

2 

am NtH am Instl.tutional Biosafety Canmittee (IBC) approval of certal.n ecperl.-
ments before initiation. Anon; these expariments are those l.nmlvJ.rg de1Il::erate 
furmat10n of recanbl.nant INAs containlJ"g genes fur tha bl.osyntheSl.S of toXl.C 
rrolecules lethal for vertehrates at an LDso of less than 100 nanCX3rcms p;!r 
kilo;ram hx1y v.elght. A sr.ecific apperrlix referritlJ to the clonl.l'q of toXl.IlS 
was constructed in ).980 by the v.brkin; Grcup on 'Ibxins. '!hat apr.errlu, ent.l. tied 
"Contaument Coolitions fur Clonirg of Genes Codi.1"l3 fur the Biosynthesl.s of 
~leCl.lles 'Iblcic for Vertebrates," sE:ecifies the contairment to be used for the 
neliherate Clonirg of genes codin; fbr the biosynthesl.s of 1l'01ecules tox~c fur 
vertehrates. 'The <'lppeniix was based 00 a consideratl.on of the phannacolcg leal 
toxiCity of the t.oxin and specl.fies that experJJTents l.nvolvl.l'g clonug of the 
Genes for toxins such as botulinum tOlCins, tetarus toxl.n, dl.pht.ll2rl.a tox1n, 
am Sluqe1la dysenter1ae neurotoxin must be reviewe:l by the RAC and have NIH 
am lBe approval Cefore initiatl.on. 

Dr. ('-Qttesrran saw three rrcposals l.l1\Iolvl.rg two of these toXl.l'lS are on the 
W)rkirg group a:Jenda for the ALgust 16, 1985, meetug: (1) a request fur r:er-

'-"'" mission to clone Shiga-like toxin (SLT) structural genes fran tacterl.al sp:cl.es 
classified in the families P..nterobacteriaceae or Vl.brionaceae accordl.n:; to 
!=lerqey's Manual of Systematlc Eacteriol~yr (2) a rrcposal to rarove fran 
Biosafety Level 4 (BrA) contal.nnent K-l2 host-vector systans expressug a 
hyhrirl gene en::::ohtg tl-ltlEl-lanocyte stimulatirg hOmlOne (a-MSH) ani p::>rtions of 
(hphtheria tnxin~ and (3) a request fur f.eDTlisS1on to construct a hybrld ITOle-
cule 10 wh1Ch the gene ccrlirg for inter1eukin-2 (IL-2) 1S jOl.nEri to a segrrent 
of the gene encodin; the A sublnit and FOrtions of the B subuut of d~phtherl.a 
toxin. '!he hybrjd gene "-'Ould be clone:! ~n ~ ~ K-l2 host-vector systens. 

Request for Pernussl.on to Clone Sh}J:Ja-ll.ke Toxl.n Genes 

Dr. Gottesman said nr. All.ron 0' Brien of tIe UniibImed Servl.ces Ull.versl. ty of 
the ~a1th &l.ences (USlllS) was requestl.n:J penmssl.on to clone SLT structural. 
genes (def1nErl either by nucleotide sequence h:xrolcgy with SLT gene Irobes 
fran E. coIl. or by antigenic cress-reactiv1ty of the~r gene frOducts WJ..th 
purifie.1~ coli SLT) rrOTl bacterl.al sp:!cl.es classl.fiErl l.n the fanu.l1es Entero-
bacteriaceae~Vl.hrionaceae accordi"3 to Bergey's Manual of Systanatl.c Bacterl.-
olegy into !.:. ~ K-12 tmder the oon'htions sp:!cl.flEO 1n Federal Regl.ster 
V01urne .;1Q, Nurther 179. Dr. O'Bnen had pt"9V1OUsly sOll3"ht and ha:1 olXal.nro 
FS"rrnission fran tre NnI to clone SLT fran E. coli 10 E. 0011 K-12 host-vector 
systens. The largua)"e of that permisslOn app:arErl l.nFed"eral Re:J~ster 49, 
~r 179, am was 1ncotpOratOO 1nto the NUl QudelJ.nes as Apfen::hx F-IV-H. 



nr. Gottesman saJ.d Appen:h.x F-IV-H of the NIH Gu~nel1nes currently reads: 

"The mtact structural gene(s) of tre Sllga-hke toXl.n fran E. coll. 
may be cloned In !.:. ~ K-12 under BL3 + EKl. containnent conmtl.Ons. 

"E. ooli lost vector systems ecpresslIg the Suga-lJ.ke toXl.n gene may be 
rov~an BL3 to BL2 containnent COndJ.tlOns provided that: (1) the 
art"Ount of toxin prcrlucED by the mo:hflED host-vector systems l.5 no 
qreater than that prooucErl by the pCiSltive control strain 933 E. coIl. 
0157 :H7, grown a.rd measU["a:1 urrler cptinal corih tl.ons ~ am (2) the cloru.rg 
vehicle is to te an EKl vector rreferably belol'l3'l.rg to the class of 
JX)Orly nobilu.able plasnuds su:h as p8R322, pBR328, arrl pBR325. 
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"N::>ntax:ino;enic fra;:pnents of the Sl'1l.qa-ll.ke toxin structU["al gene ( s) nay be 
rroved fran PL3 + F.Kl to BL2 + F1<l contai.rment conhtl.Ons or su:h nontoXl.no-
genlc frcqments nay be directly cloned In E. coIl. K-12 under BL2 + EKl 
corrHtl.Ons prOV'ided that the E. coli rost-ve:ctor systems contal.m..rg the 
fragments 00 not contain overlappirg frCIJments W"iich to:)ether 1NOuld encan-
rass the Sluga-like toxin structural gene(s)." 

Drs. HaDig am Levine sald they might have confl1ct of lnterest consl.deratl.Ons 
ln dealirt'J Wl.th the {X"t:p:)sal fran Dr. O'Brien as they both have collaborative 
associations with her. Dr. Gottesnan stggested they partl.cip:l.te l.n the dJ.scus-
sion am vote on motions. Dr. MileNSki ....auld nct.e thel.r votes am the fOtentla1 
conflict of interest in the minutes of the rreetl.!''g. 

Dr. O'Rrlen saJ.d she am her group hcd been lIlVestlgatl.rg ozgaru.sms fur the 
presence of SLT. SLT 15 definErl as teirg cytotoXl.C to cells am. ant~genlcally 
cross-reactlve with purifie:::i E. coIl. SLT. SLT has been jdentl.f~e:::i 1n members of 
the famill.es Enterobacterl.aceae an1the Vibr10naceae, and she W!S now requestl.l"g 
pennlssion be clone SLT genes £ram the Vibrlanaoeae and the Enterobacteriaceae l.n 
E. coll. K-12. 'The major qoal of thlS work is to develop a coolera toxln vacCl.l1e. 

Dr. 0 'Brlen sLggested SLT may be a canrron rrcperty of these bacterla; In 
organisms surn as Shigella dysenterl.ae 1 SLT may playa role ln vlrulence \<hen 
a large anol.D1t of t.re protein lS pr<:rluca1 am other vlrulence factors are 
present. 

Dr. 0' Rrlen saJ.d SLT has also been recently l.dent~flej In one stram of Canpylo-
bacter am t\o.o strains of Aeraoonas. The Aeroronas are classlf~ej as 
Vibnonaceae. 'Ihe cartpylobacter ha:1 at one tJ.me "been classlfiErl by Bergey's 
Manual as "~hrionaceae but h~ recently been reclass~fl.e:::i as an o~han speoes. 

nr-. () 'Brien p::n.nted rut that a ru.rrber of Canpyloba.cter cnaracterl.stl.cs are 
ccmron to the Vibr~onaceae. She askErl \o.hether she nught recel.\~ fertnl.SS10n to 
done ST.'T' genes fran canplyobacter. 

Dr. Mllewslu saw the Al..x:Just 19, 1985, Federal Reg'l.ster annamcenent (50 FR 
134 62) puhlished 30 days hefbre the RAC neetlrg ani nescrlblng the pt"oposal 
sta.ten that re. O'Brien reqlEstoo. perrol-SR10n to clone the SLT gene fran rrembers 
nf thP. faml.lleS Rnterobacterlaceae am Vl.brlonaceae as classlfled ~n Be~ey' s 
Manual. ffi1e su:rqested the worXirtJ C"jroop flrst vote on the yrcposal as ~t 



ap~a.rei rn the Federal R6:J'uter. '!he group could su!:seqll?ntly offer a 
reca-merrlahon on ecrenments lJ1Volvug Sanpylol:acter. 

Dr. Levine f.Ol.ntErl out that invest19ators in other p3rts of the "'-Orld may 
t:erfonn the type s of ecpe,n.ments re:;{u:!ste:l. by Dr. 0 'Brl.en mder much less 
restrictive conditions. He thOlght U.S investigators are unfal.rly shackle1 by' 
(hfferences in rules on tre clonirg of toxin genes. 

Dr. C'..nttesnan sal.d there are 1:....0 approaches to deal.ln:J WJ.th dl.fferences l.n 
rules between countrl.es: (1) the worltirg groop may su:;gest the NIH G.u.dellnes 
be m::YlifLeCl i and (2) the l.tlVestigator may r8:!uest !'tOre generic approvals. 

Dr. C-ottesrran sLggestErl the worlurg group tr0cee:3 by votug on tlose EDrtl.Ohs 
of the recruest \\tuch \ooere publJ.shed rn the Au:1lJst 19, 1985, Federal Reg15ter 
am subsequently pt"q:ose am vote on other act1.ons tre worlurg grcup deans 
reasonable. 

nr. (":ettesrran asked whetrer the ~T structural gene l.5 carne.1 on a rna;e. 
Dr. O'Rrien replied that hlgh toxin production in bactena usually apfears to 
be associate:1 Wlth the presence of SLT COI1I1ertirg pmges su:::h as 9331 ard 
H19A/J hut not always. Po. low level of toxin pro1uctl.on can cons1.stently be 
detected m the absence of !*lege, am may be aSs:::l-cl.atErl W1.th a chranoscrnal 
qene. nr. O'Brien hyr.othesl.zeO that the phage gene may be a varl.ant of the 
dlranoscmal qene. She su:;geste1 other variants of the gene mt.ght be round 1.n 
ather hactenal specl.es. She ~ded that the Shl.ga toX1.n gene apfears to be a 
rnranosanal gene 1.n S1igella dysentenae 1 since the pha:;e cannot 'be l.I'rlucerl. 

nr. Gottesnan asked Wlat is knc1.oJn. about the host ran;e of the SLT convertl.r13' 
p,CQes. f'lr. John Newlaro of tSUHR saJd the fi1a3'es can l.nfect other E. coll. 
strains: other bacterial families have not. been studied to dete.rnu.ne~ther 
these pha:fes will 1.nfect. memhers of these fanulles. 
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nr. GotteS(l'1o'ID askea h::Yw mudl toXl.n was produced ....nen the SLT gene under lots own 
re:.::l'ulat1.on on a multl.ccpy plasmid was lntro:iucErl 1.nto the E. cell. rost-vector 
system. Dr. 0' Bn.en repll.ed that a seven fold 1.ncrease l.n ~xl.n rroductl.On 
canparoo to the starrlaro stral.n 933 E. coli 0157:H7 ocrurs Wlen the SLT gene 
l.l11C1er its ""'" re::;ulation 1.S rntroouc::ed l.nto the !!. .£2.!!. host-vector systan. 

nr. ()' Brl.en said the lossue of l.ncreased SLT prcd.uctl.on by the E. coll. rost-
vector system should he kept l.n perspectl.ve. Under gptJ.mal laboratory com1.-
tl.Ons. Shl.qella qrentenae 1 strain 60R prcxluces 108 cytotoXl.C tonn dcses 
per milligram (rrg prate1n fer cell lysate: the standard stral.n 933 ~ coIl. 
Ol57:H7 proouces 107 cytOtoXlc ncses (CDs) FEr rrg protel.n LI1der cptlJllCl.l con-
(htions. 't'he F.. coll. rest-vector strain carryirtl the SLT gene on a multl.ccpy 
plasmlo proouces 7xl07 Cr:s per TlTJ pratel.n under qxJ.mal condltl.ons. '!hl.S 
level of toxin prcrluction is stu1 less than that frcducErl by the ~l.gella 
d~ntenae 1 stral.n. ffi1e crlderl that ~l.Qella flexnen pt'oouces app:0xl.1li3.tely 
10 ens per m:::I protein under q1tl.IT1al cort1l.tl.Ons. The Vlbr1.o cholerae vaCC1.ne 
stral.n proiuces 104 ens rer m::r rrotem under q)tJ..mal corrlltl.ons. 



WSZTWWmlC 

11r. (bIller fXJintErl out that at tlus tl.JT1e the spec1hc aetlvlty of SLT toXln 
is not known. Dr. (',ottesrran sald atgt.DTents on median1S1n of entry lnW the 
anlmal am treatahllity of symptans suprort a recamendation to RAe that tius 
proposal be rscO'l'U'rerrled to the NIH Director. Dr. Fonnal sald E. coIl. lDst-
vector systens offer an a:1ditlOnal safety factor s1-nee expen.ence has srown 
E. ~ K-12 will oot ordinarily COlOnlZE! the 1:x::1,..el. 

Dr. Collier rroved that the w::>rkirg group approve of Dr. 0 I Bnen I s request as 
1t apfears in the l\\J3ust 19, 1985, Federal Reg1ster. Dr. Kopecko secorde:1 the 
rrotlon. 

Dr. Gill saw he would like tre record to srow the worlufB groop W3.S takug 
this actlon because it jt.rlged that E. coli hast-vector systans carrytrJ3 the 
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sr.:r gene are no more hannful than StigatOxin ecpreSS1rg stral.11S round 10 nature. 

By a vote of six m favor, oone cpposoo, am 00 abstentions, the -....orla.rg group 
recanrnerrlErl RAe apprOJ"e J:r. O'Brlen's rEquest as it apr:earErl ln the Al.gust 19, 
lC)A5, Federal Register. (Drs. Levine ani Hablg vote:::i m sUPIDrt of the rrotlon.) 

Dr. Newlam asked whether 933 E. coli 0157:H1 \ttOUld be the starrlard. cga1nst 
wllch activity lS rreasure::I r93ardless of W1at straln w:lS used as the source of 
the SLT gene. Dr. Gill sald the strain S[.ecifiErl in Appm:hx F-IV-H of the 
NIH Guidelines ....auld be the standard strain regardless of the source of the SLT 
qene. 

Dr. O'Brlen asked the workill3 groop to conslder slbstitut1Cg 1n ApferrllX F-IV-H 
a shigella strain \llhich zroduces rrore toxin than 933 E. COIl 0157:H7 as the 
stamard aqainst \okIlCh to l1'easure toxl.n rreduction. ShigeITa. dysentenae 1 
strains prcrluce approximately 108 CIl9 per rrg prote1n 1n cell lysate; standard 
strain 933 E. coli 0157:H7 pro:luces 107 CDs fer rrg prote1n under c:ptl.lllal 
comitions.- -

Dr. Coiller sald the question lS ....netrer there 1S any reaS()n to belleve an 
E. cob K-l.? host-vector strain expr-esslrg SLT or Sluga toxln on a hIgh ccpy 
J1I..lrrt-er plaSJTU/l \o.OUld ~ any nore tox1C than Sugella fOund in nature. 
Dr. Levine p::>inte::l out that E. COIl K-12 does not COlOn12e the gut am a K-l2 
mst-vector system carryirg the f¥..T gene would not be more r.ath:lgenlC than 
Shioella dysenterlae. He thOLght. lQt3 ens per rrg prote1n 1n cell lysates 
....ould te an apprcpn.ate ~r ll.rnit fur paDTuthrg a clone to be raroved fran 
BL3 contaun-ent. 

Dr. Gill saW: an ectra rnarg 1n of safety 1S IX"OJ"J.ded by the sp!c1flcatlon 1n 
Apperdix F-I\T-H of 107 crs per rrg protem m cell lysates as the upf'E!r lJJlU. t 
for rerroval of SLT clones frcrn BL3 contaJ.nnent. He '-N'OUld prefer stram 933 E. 
coli OlS7:H7 ....nidl. pt"Cduces 107 cr.:e under optimal. contaunent be the standard" 
straln fur determinll"g o,.,hether a rarticular l"ost-vector straln COllc1 t:e rarove<l. 
fran BL3 conta1nrent. If clonirg of the Slu.ga toXl.n gene on a hlgh cq:JY nwnter 
plasmld 1n E. cell K-12 resulte:'l 1n a 10 foin 1ncrease 1n tox1n rrex-luct10n, a 
very hlqh level of tonn, 109 en;, v.oulcl re prooucerl. 
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Dr. KopeCKo sam 1t \>as l.mfDrtant to clone the Sluga gene from Slll.gella 
dysenter1ae 1 in orner to urrlerstard row tox1n gene ecpress10n 1S controlled 
S1nce Shi.qella dysenteriae 1, an ep1derrt1c stra1n, prcdu:::es nore toxm than 
other ha.cter1a. He tl"otght 108 CDs rer 11"13' protein 15 equivalent to the hJghest 
level of Sl'uga tox1n etpress10n round in naturer therefore, the worlurg groop 
should recClT1Tlenc1 E. coli K-12 host-vector systens expressug loS CI); rer rrg 
protein be pennitted to be rrcved fran BT..J to 10't'ler contaummt. K-12 stra1ns 
prcrlucirq I1Dre than 108 CDs IEr ng protein will not be p:!nn1tted to leave 
RL3 containrent under the prop::>se1 largucge. 

Dr. Gottesman scu.d the 1sste 15 \<hether E. 0011 K-12 prcrlUCHg hlgh levels of 
S1nqa toxin Y.OUla be hazardous to anlltlaiS:" --

f)r. Habig sald he clid nell:. see why E. coli K-12 hOst-vector syste:ns carryJ.rg 
the Shl.ga toxin gene \\QuId p:::ee a greater dal'Y3er than Shlgella dysenter1ae 1. 
Or. Kopecko r.cintErl rut that clinical laboratories rrutlOely \\Ork W1 th Sugella 
dysenter1ae 1 at BL2 conditions. He did not think ~ coli K-12 host-vector 
syste:ns \IoOUld l:e more dargerrus than S'ligella strsentenae 1. Dr. Gottesman 
sa1d she felt canfortable with pemu.ttirg E. C011 host-vector systens eq:resSlI'B 
lOR CDs of S1.1' to t'e Use<1. at BL2 contaiment SinCe E. coll. K-12 does not. 
colonue tha gut. 

Dr. I.ev1ne stggests3 a rJ..UTber such as loB CDs be mesen as the upper linut of 
toxin a host-vector systen mJght expr-ess if it is to be reroved fran BL3 to a 
lcwer o:mtainnent level. 

Dr. Levine sald F,. coli K-12 is not an i11llas1ve r:athJgem.c ozgan1sn. Several 
factors are necessaiY'for p!l.tho:Jenici ty, am even fur Slug ell a ITOre 1S reqw.red 
than s1l11P1y expreSS10n of tre toxin gene. An atteruate1 Sluga bacillus vaCC1ne 
strain W11cn prcrluces as mud1 Sluga tox1n as the parent patln:jen1c stra1n but 
lacks ulVasiveness factors did n:Jt cause disease when fed to hurran voltmteers. 
In a the sirgle case in wud1. the strain reverted to l.nvasl.ve, the hLman volun-
teer became ill. 

Or. Fannal saUl he hal constructe:i a stra1n by l.ntroouc1f'g half of the Sugella 
flexneri chramsQTE am an SLT convert1l13' phCW3'e into E. 0011 K-12. '!he lOtro-
ducEd Shigella flexneri genes were tto-.ght 1D 1nclLrle aJ. TOE tre genes necessary 
fur virulence. '!he constructed stralO hcd 00 effect on rmnkeys 10 feed1rg 
exren.ments altlouqh it rrcrlucErl 107 CDs p:!r rrg protem of SLT under cptJJtal 
lahorabOry conditl.ons. 

Dr. G1l1 asked v.hether concern e<:1stS abwt transfer to other mganl.ST1S of a 
hJqh cq:>y nurtber plasnl.d carryl.n;J the Sluga tox1n gene am 1ts control elarents. 

nr-. Newlarrl sald the IX'ohahl.11ty of transfer of the &.T or Suga toX.ln gene by 
phCSJe in nature is hl.gher than the prObah1lity of transfer fran K-l2 by p:x:>rly 
mohi11zahle plasrrud vectors. 

Dr. C',ottesm:1.n asked Ioklat laboratory corrht10ns are necessary to obtaIn cptJ..ma.l 
expresSJ.on of the sur gene m the E. cob K-12 host-vector systan. Dr. Newlarrl 
repl1Erl that antllnot1c pressure fs~ necessary. In alditl.On, several other 
proce4.ures such as llsirq specially treate1 medium are alro reqU1rei. If an 
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SLT clone is sinply cultured in the conditions usually used to culture the 
host-vector system, toxin proouction is generally a factor of 102 lONer than 
the highest level of expression obtained under cptirm.1 conditions with that 
clone. 

Dr. Newlam said he had otserved that the recaroinant plasmid carrying the SLT 
gene appears to be rapidly lest frem the E. coli hest-vector system in the 
absence of selective antibiotic pressure.-The plasmid witrout the SLT gene is 
not so rapidly lest in the aa;;ence of selective pressure. He and Dr. O'Brien 
hypothesized that high levels of toxin rray be toxic to bacteria. The rapid 
less of the recaminant plasmid in the alcsence of selective pressure rray be an 
additional safety factor. 
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Dr. Gottesrran asked whether the working grOlp wOlld consider rrodifyi03 Ar:Peooix 
F-IV-H by raising the upper level of toxin expression to 108 CDs per mg protein 
in cell lysates in exdlange for an assurance that the plasmid will 1::.e rapidly 
lest in the absence of antibiotic pressure. Mternatively. an u~r level of 
expression need not be fixed if the plasmid will be rapidly lest since rapid 
plasmid less will prOV'ide a measure of safety. 

Dr. Levine said one problem with Dr. Gottesrran's prc:posal is that language 
generic for experiments involvi03' E. coli may not apply to experiments involving 
Vibrio or Shigella. A second oonoern-rs-the variability of the SLT assaYi with-
rut an internal starrlaro it is difficult to knew 1"I0.oI rrud1. toxin is produced. 
He asked Dr. O'Brien h"'" great a difference is olserved using the same procedure 
fron exper.irrent to experirrent. Dr. 0 'Brien replie:1 that a 100 fold difference 
in the anount of CDs produced may be otserved from experinent to experi..Irent. 

Dr. Gill rroveO that Appen:lix F-IV-H ~ anerrled to read in part: 

"E. coli hest-vector systems expressing the Shiga-like toxin gene product 
nay be rroved fran BL3 + EKl to BL2 + rJ<1 containment condi tions provided 
that: (1) the arco.mt of torin produced 'by the norlified host vector systems 
00 no greater than that produce:1 by the pcsitive control strain 933 E. 
coli 0157:H7, grcwn and rreasured under cptirm.l conditions, or ten ti1Ties 
this level if the m:dntenance of the plasmid carrying the gene is dependent 
up::n qrONth in the presence of an antibiotic .... " 

Dr. Levine suggested the rrotion be arrerrled to read in part: 

"E. coli hoot-vector systems expressing the Shiga-like toxin gene 
product rrey he rroved fran BL3 + EKl to AL2 + EK1 contairrrent conditions 
provided that: (1) the arrount of toxin produced by the rrodified hc:st 
vector strain be no greater than 108 rns per rng protein •••. " 

Dr. Fornal su ggest ell the rrot:.ion ShOlld name a toxin producing strain as the 
stan1'" rd rather than ci tin:J a speci fic nunner. He suggesten Shigella 9:fsenter-
iae 1 strrtin 60R be used for this purpose. Shigella dysenteriae 1 strain 60R, 
a rcu.<:Ih strain not_ c.-'-[k\hle of colonizir¥J the hur:e.n gut, produces a\.:x:ut ten 
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tl.JreS IIDre toxin than 933 E. coh OlS7:H7. Larguage sr-ec~fYJ-1'l3 a spec~fl.c 

straln would prOlide an lnternar-starrlard am pennt canr:enS')n fran laboratory 
to 1al:ora tory. Dr. KOr-ecko cqreErl. 

Or. levine amerrlErl hlS motlon to rEqU1re use of Shl.gella dysentenae stral.n 
nOR as the standard stral.n. Dr. Fbnnal secorrled th1S rrotlon. 

Dr. C:ottesrran secorrlErl Dr. Gill's orjg inal rrotlon in order to re Dnl. t a vote 
on tius rrotion. By a vote of b...o in favor, four OPPJSe1, am no ahstentl.ons, 
Dr. Gill's motion was refuse::1 by the workirg groop. (Dr. Levine q:>p:lse:1 tiu,s 
notion. Dr. Habl.g supp:>rtErl it.) 

'!he workin; grOJp t.nari votErl on Dr. Levlne's motlon. By a vote of flve ~n 
famr, one q"p:>sed, am 00 a"bstentions, the v.orkl.rg groop accepted th1s rrotl.on. 
(Drs. Habl.g am levine sUI¥'rte1 th1s mot10n.) 

Dr. Kor:ec1<o then offered the followug rrotion: 

"Canpylobacter s{Ecies have lag been reccgnized as members of the fanuly 
Vibrionaceae. Recently Sampylobacter species have l::een sepirate:l taxonam-
cally into an orphan gems. Because of the sllTU.lan.t1es bei:loJeen Can'pylobacter 
am Vibrionaceae, the W:>rkirg Group on 'Ibxins recotTt'ems that for purp:;ses of 
cloI1lll3' SLT canpylobacter can l:::e conslderErl as members of tre Vlbrionaceae." 

Dr. Levine secorrled thl. s rrotion. 

Dr. Gill sald the most imp:)Itant consJderatl.On 1n evaluatuIJ a trcp::lsal 1S not 
the specl.es fran Wlidl. the gene 'll8S originally isolatErl but the cnaractenstlcs 
of the gene's ,rc:rluct am the lost-vector systen. He sald he would sup{x)rt 
Dr. O'Brien's request to penrut clanin; of the SLT gene from cantpylobacter. 
He froU3ht rr. Fbpecko's motion did rnt ca1\.I'ey the mea that the gene, an::) the 
characterJ.st~cs of l.ts product are the most l.mr:ortant COflSl.deratl.ons. He 
sUjgesta:l a substltute motlon which w:uld not refer to the SJurce of the gene 
be neveloperl. 

T"lr. Fonnal said altrotgh he .:greErl Wlth r:r. Gl.ll, at the rresent tl.me l.t 'WOUld 
t:e difficult to frecisely defJ.ne the charactenst1cs of SLT toxin. A sul:$tl.tute 
rrotion would have to contain su::h a de f:7.Oi tion • 

Dr. Mile\<wSki sam Dr. KofeCko· s rrotl.on \\8S tre ferable t:ecause of the way the 
August 19, 1985, Federal Register anncucenent hai been wr~tten. She sald the 
minutes of the If.OrJurg groop rreetug would srow the group strorg ly supp:nts 
the concept that the gene is tre most lITlrnrtant consmeratlDn. 

Dr. LevUle called the vote on Dr. Kor:ecko' 5 rrotl.on. By a vote of SlX 1n favor, 
rx::>ne cpp::>sed, am 00 abstentions, the .....orkug ('Jroop ap[rCN'e:i of tre mot10n. 
(Drs. Levme am Hah~q supp::!rted the trOtl.on.) 



Request to Rerrove Clones Carryu'CI the a-MSH-D1phther1a 'IbX1n Gene Fran 
Hiqh C~ntainment 
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Dr. Gottesman saw Dr. John Murphy, then of Harvard Me::hcal School am r"£M Wl. th 
the thiversity Hospital of the Boston thivers1ty Mechcal center, 10 a letter 
ctate1 CCtober 5, 1982, re::}lEste::1 pennission to construct a hybrJd nolecule 10 
wl1ch the gene coding fbr a-rrelanocyt.e etjmulatl.l1g hornone (a-MSH) 1S jOl.nErl to 
a SS'Jrrent of the gene enco:hrg diphtherl.a toxin. The gene segrrent '.\.OUld enco1e 
the A subunit and fOrtions of the B SubUll.t of the chphtherl.a tonn gene. The 
ge:jrrent would rrt. contam tre diphthena toxin hln:h.rg danal.n. The a-MSH gene 
\OoOUld be a synthetic ollgonocleotide. The a4-5H-Cl.l.phthena toXl.n hybnd gene 
\o.OU1d be introo.uctrl l.nto p:>Orly rrobl.lizable plasnic1s soch as pBR322, PLC9, or 
Plr.8 am clonoo. l.n E. cell. EJG.. host-vector systans. The goal of these eq:en.-
rrents l.5 to construct atainily of chureric toXl.n genes Wlose IZ"oduct5 have t:h:l-
p::rtency of diphthena tOXl.n am the receptor hUXUl"g specl.fl.cl.ty of a-M3H. 

'nus request was discussed by the RAe at the Q:=to1:::er 25, 1982, rreetlIg ~ RAe 
rec<lTlTeooed these e!tperiments he permitte:l at BIA conta1l1rent at the Freder1ck 
Cancer Researdl Facility. '!he RAC al~ recanrrerrle::t that data on the dlaracter-
istics of the recanbUlant orgaru.sns expressug the a. -MSH-diphthena trnCl.n 
hybrirl gene srouln l:e evalua.te::1 before the clones are r:eDnltta:1 to leave the 
RIA facHity. '!he RAC charged the W:::>rklrg Group on 'Ibxins Wl.th reVl.ewl.l'lg the 
nata on the E. coli straulS carIyirg the hybrJd toXin; the grOOP al9:) was 

',-"" charged Wl.th offerirg a recatrnendation to the Director, NIH, on Wiether the 
strains may be rE!TOVen fran BL4 containnent. '!he recanneroatlOn of tre WozXug 
Group on 'Ibxins could be acted. up:>n by' the NIH Director Wl.thout RAC rev1ewof 
the data. A repJrt of the ~rkirg Group on 'Ibxins '¥oOUld, hOW!ver, be sent to 
the RAC. 

Dr. ('<)ttesrnan said Or. M.lrphy ma:1e the fi:::>lla..n.rg three separate reqtests con-
cennrg rerroval fran the BIA facill.ty of the E. coIl. K-l2 host-vector systE!ns: 

(1) tl1at fr;;qrrents of the d~phtherl.a toXl.n structural gene (expressed 
fran either the .!::!. or larrbda phage PR prarotor) ...nl.dl ~nclt.rle 
fr~nt A and fraJrrent B ~ to, but not be)Urrl, the ~l S1 te 
be classifiED at BU; 

(2) that tJ-e diP'itheria toxin structural gene mo:hf1a:l by tre mtroouctl.on 
of a C-termmal cyste~ne resldte ~ to, but not beyom, the ~l Sl.te 
(pARCS08) be classl.fl.trl at BLl; 

(3) that the dl.phtheria toxin-relatei a-MSH fus~on genes 32. to, but n:lt 
beyorrl, the ~l (pABM508, or pABMl50A) Sl.te be class1fl.Eo at BU. 

Dr. Gottesma.n said fir. MJrphy hcrl sUFPliE'rl nata 1n the rom of 1:!.oKJ tables. 
Ta.hle 1 contains data on l.ntra-pentoneal lnjeetion challen:]e of gUlnea plgS 
Wl.th vl.ahle am hoile:i Escherid1l.a coIl. lost-vector systans am E. coll. pABMlS08 
carry1rg the a-MSH (hphtheria tOX1.n fUSl.On gene. Table 2 conta1ns dita on 
gUlnea rag surv1va1 after rnjectlOn with rart1,.uly purlhai conjU]ate JTotew 
at r'lrcne:i nosp.s up to l()()(l m.tnunal lethlll ~ose equ1valents (basoo on 160 nano-
grams (hphther1a toxin rer kq bcrly 1M? l!Jht as mlnlJTlal lethal rlCBe.) 
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nr. Murphy saw these data sUJgest E. coll. host-vector systems carrYl.rr:J the 
hyhnd gene are not ham£ul to gmnea pv;s. Table 2 data Slggest that up to 
10m equivalent rliphtheria tox~n doses of conjU3ate prote~n challellJes to 
quinea pigs cause no effect. He sam one an.unal diErl durug the COlrse of 
these exp:!'riJrents~ autopsy soowa:l 00 eVIdence of the p:ttrol03Y of the adrenal 
qlarrls characterIst1c of diphtrerl.a toXIn intoXl.catJ.On. 
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Dr. Gill saw the crucial questl.on in re~ew ~s Wlether lack of hurran toXl.Cl.ty 
can 'te pre::hcta-1 fran the data Sli:lTll.tte1 by Dr. M..lrphy. He saJd one ql.Estion 
is v.hether the o-MSH-diphtheria toxin hybrId protem could be lethal to hurrans 
or ~ether an 8CfOsed 1rrlividual might becane albino. He sam l.t l.S not mown 
....nether nestroyirg ce~ts fX)Ssessirg ce-+fjH receptors \foOuld be lethal to a hurran. 

Dr. Halng asked whether hlJl1an a-oMSH would be reccg n!.Zed by g Ul.nea p1.g cx41SH 
receptors. lEo ~1urphy said hurran a-M5H is recCX)nl.zai. by gw.nea PJg rnelanocytes. 

nr. C'1OtteSlTBn asked Dr. ~tJrphy Wlat cells havirg et-MSH receptors w:ruld have been 
encomterErl by the toxin durirg the guinea Pl.9 tests. Ii:". Murphy sal.d skl.n 
rrelanocytes in tre G2 phase of the divisl.On cycle are SE!nsl.tJ.ve to dl.phtherIa 
taxln. Cells in the brain alID have MSH receptors but v.ould not be expose:i 1n 
these tests because of tre hlo::rl-brain barrl.er. 

Dr. Kopecko askei ....nether the gw.nea pig has a-loSH receptor-possessl.rg cells 
in the r:eritoneum. Dr. M...lrphy saJd gUl.nea p.1.gs are very sensltive to lntra-
peritoneally lntroduced dl.phtherIa toxin. 

Dr. Gill asked Dr. Mlrphy if he knew w,ether gU1nea p1.g l'll;!lanocytes \>.ere 
rlestroyerl r'lurin;J the test. I::r. Murphy sal.d he dld not know 1. f rrel.anocytes had 
teen de strO}'ed • 

Dr. Levine asked how lorg the a.ninBls had teen otserved duru'g these tests. 
nr. Murphy sait! the animals ha:t been obseIVed fur at least 150 hours. 'Ihl.s 1.S 
approximately 24 hours beyorrl the ol::servatJ.On {Erlcd employed when arumals are 
challerged WJ..th one mimrnal lethal nose equwalent of <hphther1a tOXll1. 

f)r. Murphy saId dip,.treria toxin is only fatal to sensl.tl.ve cells l.n the G2 
p::>rtion of the cycle Sll1Ce sensitl.ve cells only express a-fv6H receptor m the 
G2 phase of division. ~'brmal nelanocytes have a very leu basal rate of r,rotel.n 
synthesls am repll.cate abOut once a )Ear. There fbre, only a very small fract.l.on 
of the melanocyte p'pulatlon WQuln re ex:pressug the a-MSH receptor at a given 
tl..11'e. In orner to envls~e fatalJ.ty, either a lorg coIOnl.:zat1on {:erl.oo by 
toxln prmuc1fg bacteria or a lorg serum half llfe of the a-MSH-<hphther1a 
tox1n h)k>rJ.r'I rrolecule ....ou10 have to be hyp::7thesl.ZErl. 

nr. Hahiq asker'l 'whether tre ao-MSH-d1phthena WX1n hybnd protem coold enter 
hral.n cells through hydrophobic lnsert1.0n lf ~nl.steren intracerebrally 
0r wtranel.lrally. Dr. M..trphy saw: the conju::Jate toX1.n Irobably l.S as p::>tent 
('IS the (:RM 45 fr~ment \tohen 1njectei tntracerebrallyor lntraneurally. 

fir. Hahlq saw fuphth:!rla WXOlrlS WI. th an lntact A maw [-Ossess a fal.r CflOunt 
of resJilual enzymatl.c o'\ctIV1ty. He asked Jr. Murphy ~f he hal any data on the 



toxIcity of the 3!!1 fnqrrent. Is the S[hl fraJrrent an actIve taXl.n 1.f the 
a~SH rroiety IS cleaved off? Is the level of. toXl.Cl.ty of the §E!!l fra:j'rrent 
similar to that of the CR-1 45 fra:)rrent? He noted that the CR-1 45 fraJrrent IS 
smaller than ~l but l.S tonc l.njectErl Intracerebrallyor lntranoorally. 
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I)r:". Gill p:)].nte:i out that the C~ 45 frcgrrent l.S 100 tl.ITeS less toXl.C than 
dl.phthena-toxl.n. If the ~l frcgrrent lS 100 tl.l'neS less toXl.C than mphtherla 
toXI.n, experl.ments Invol VlnJ the clonirg of the fra:j'rrent v.ould be classl.floo 
tn the BLl ca ta::j ory. 

Dr. Colher asked Dr. r-tlrphy to conpare the Sphl fra:j'rrent to the m1 frcgrrents 
in teIl'1S of sim. cr. Murphy sal.d the ~l ~rrent lacks 67 amLOO acl.ds of 
the mature diphtreria toxin. It IS larger than the largest knOwn CR-1 fra:j'rrent. 

Dr. Gill asked 1.f any data eXlst on the toXl.Cl.ty of a dlphthena toXlIl fr.;grrent 
of that SlZe. Dr. MJrphy sald no data ec ist but felt the .§E!!1 fra:j'rrent 
\\.Ouln be as tox ic as the CR-1 45 fr cgrrent • 

Dr. r.evine asked whether the challen;;rei gm.nea plgs mounta:l an antJ.bcrly resfOnse 
aga1.nst the a41SH-diphtheria toxin hybrl.d protem. cr. Mutphy sal.d he hcrl 
not teste:3 for an antlbcrly resfOnse bJt assl.l1'ed antlbcrlies '-IO..lld te rrcrlucoo. 

nr. RaIng asked whether the conjUJate pretel.n could cause an antlbody resp:mse 
a:Jainst a41SH l.tself. Dr. Levine sald another q12stl.on lS vhether the 
conjll3"ate ....auld be effective l.n hurrans if !tOre than one course of therapy v.B.S 
necessary Slnce most hurrans \o,Olld lTOunt an antiboiy resf.Onse cgal.nst the a-MSH-
diphtheria toxin hybrLd molecule. 

nr. Habig sald AO p!r cent of the llmIU1l.Zed populatlOn have s::>me antJ.bcrll.es to 
the A chain rnrtion of the diphtheria nolecule. He questl.oned ....tlether the 
a~SH-diphtherl.a toxin molecule would be therapeutl.cally effectlve In JJTmU1lZed 
pq"lulatl0ns. Dr. Murphy hypothesl.zed that It o,..ould. Ha saJ.d only those none-
clonal antibcrlies that hlock toxin bJ.n:hrg to the receptor neJtral1Ze tre 
toxln~ ITOnoclonal anti1:xxhes that hurl to the toXl.n hut do not block receptor 
birrlirg do not neutralize the tonne He rored that only antl.toun antllxxiLes 
capable of blockirg receptor binchrg ....ould be able to neutraH:ze the a-MSH-
diphtherla toxln molecule in vi va. 

Dr. Hablg sain the a-MSH .. ~hphthena toXln hybnd !Tl.lght be neutral1Zed 1n tre 
animal by the ibnration of rolyvalent canplexes. Tetarus toxln can be neutral-
izei by latUce fbnnatlon even 1f the receptor burlug slte 15 not blo::::ked by 
antibohes .. 

Dr. Gottesman asked \oohether frcgrrent ~l has an lnternal. stop ccrlon. hblld 
fusion protelns result If "read-throlJjh" occurred? I:r. Murphy sald the ~ 
frC'Qrrent has no rnternal stop ccrlon. A fuslon rroteln results W1.en the ~I 
gene fraJIMnt IS link~ chrectly to the vector DNA. 

Dr .. r:ottesman aske<i nroo Motrrhy v.hether any toxIC1ty datil ec 1st fur ran:lan Sphl 
fuslon rrnlecules. froo Murphy saJJ""'l he h.=t."1 no tox1C1ty &ta on ~l fusl0n 



prote1.ns. He felt the £Uslon proteUlS v.ou1(1 he unstable am rapl.dly degraded 
l.rl tie bactena am 1.n crude lysate rreparauons. 
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nr. Glll sala th1S later possl.bl.lity could he teste::i by SP1.1o.rg the rreraratlon 
Wl.th ...nole pun.fie:i difhtheria toxin. 'n11S ~ld give a ll.I'lU.tal answer, ha...ever, 
since fusion proteins tray be de::]'rarled at dl.fferent rates than the whole tOXln. 

J)r'. Habig sald sane toxiClty qt.EstiDns cOlld be ans~raj by p!Dnl.tt.lrg the 
a-MSH-diphtheria tonn hybr1d protein to be punf1.ed am tested 1.n c ll.n1.cal 
tn.als. 

Dr. (',ottesman saw the woIinrg grwp must deal with UNo qwstl.ons. The first 
1.S ...nether fusirlJ the .§Ehl D:-ajrrent with the a-M3H gene w::>uld confer on the 
hyhrlrl rrolecule !Tq:Jerties quite different fran ·the fCcp8rt1.es of d1.phtlena 
toxin. '!he secord is the toxicity of the ~1 fraJITent am. any rardaru.y 
generat.ei fuslOn proteins. 

f)r. Fbnnal sald. the crux of the matter is \lhether the l-ost-vector systEm 
carryirB the hybrid rrolecule is safe. Ole imp:>rtant questl.on 1.5 v.hether 
niphtrerI.a toxin CCllld he {X'cx1UCe:l by E. 0011. K-12 l.n the lurren of the l:xh.el. 
Dr. Fbnnal saw there i5 no evidence K-:r2 prOOu=E!S diphtherla toXlll in the 
ho.-.el. 

Dr. Malcolm Martln of tre National Instltute of Allergy ard. Infectloos Dl.seases 
(N!AIn) saw the worla.rg group should fbcus on an evalLatlon of the E. COIl 
mst-vector systen carryirg the hybrm gene rather than on the toXlC1. ty of the 
hyhrJ.d tOX1.n. 

Dr. ('..ottesnan said ApperrllX F of the NIH Q.udehnes 19 base::1 on the phannacol03l-
cal act~vity of toxins. The w:lrkirg gra.tp, therefore, w::>ul.d cons~der toX1.n 
toxlcity. Dr. Gill cgreei. 

Dr. Gottesman said ~f the (l.~SH-.~l conju:Jate r-rote~n ~s not as tDx~c as d~ph
therI.a toxin, then contaiment l~r than BlA lS urlicate:L She asked W1ether 
the v.orkirg group lS willJ.rg to lCJ\rer conta].nnent to the BLI level for proce1ures 
Involvu"q the a~H-S~ conjtgate prete1.n. 

Dr. Coll~er sald a julgrrent call was mc:de when dl.phthen.a toxin was class~fl.ed 
In Apperxhx F of the NIH Guidelines in 1980. en the baS1.S of dlphthen.a toXl.n 
toxici ty, thl.s toxin mjght have l::een claSS1.fled as r8:IUl.rll''g e1 ther BL3 or BIA 
contaulTIent. He thOt.ght the BIA containnent ass1.gne::i at that tJ..me I,o,,6S 1.napprcr 
rriately high. He JDintErl rut that ApJErd.lX F pennits tffi clorurg at BLl + 
F.Kl of PseLrlaronas aerupoosa. exotoxin A .... tl.l.& lS only ten to f1.fty tJ.IreS less 
toxic than cliphthena toxin. 

Dr. Habig sald the ratlogen elaboratJ.rg dl.[hthena toxln, Corynebactenum 
niphtheriae t 1.S grawn at BL2 containnent in clin1cal laborator1.es am large 
culture rrcrluctlon. The NIH G.ll.dell.nes also reqUl.re BL2 contaurnent fur INOrK 
~th COrynehacterlum dl.phtheriae. 
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Or. Kopecko sal.O F.. cell. K-12 host-vector SystBTIS are not path0:3ens. He thOU)ht 
the IIooOrst case s:enano ~uld J.rlVolve the {Dtentl.al transfer of the recanbl.nant 
nNA plasmJrl to another organism. Dr. LeVU\e sald even l.f the E. cell. K-12 
rest-vector system COlIn colonIZe the gut the rate of transfer()f plasnuiis 1.n 
the qut 1.S extraneI y 1011 under normal. condl. t1.ons • 

Dr. r-\lrphy salrl all of the conju;ate p:ot.e1n frooocErl by the E. coll. lost-vector 
system 15 expJrtoo to the ,Periplasmic canpartm:!nt. Dr. Halng asked l.f tJus \\as 
the case even 1n the statlOnary phase of bactenal growth. Dr. Mlrphy sald he 
dlrl not know hut reru.rrled the group that ex{:erments in\QlvJ.rg 1.ntra-p2r1toneal 
1nject1.0n of vl.ahle am heat killed organisms slov.ea ro different resp::mse to 
organisns carryl.l'X'J the hybrid gene ani the host-vector systan WJ.thout the 
hyhrjrl gene. 

Dr. Levl.ne said he was not. sure ti"e o'a;ervatl.On the rrotem was not secretro 
is an argurrent for safety. Bacter1.al cells are not. lJ1lI'IOrtal ani wl.ll lyse and 
secrete t.Ie fusion rroteJ.n l.nto the IJmedl.ate erNl.ronnent. 

Dr. Murphy thou:lht a large nurcber of cells w:)uld have to lyse to p:odt.ee pratel.n 
levels lethal to the am.mal. 

Dr. Gill qtl'!stlDne:j W1ether the toxic}. ty data rresented by Dr. MJrphy rru..ght have 
heen generated usillj degrcrloo conjU:Jate protein. 

Dr. Habig asked Dr. Mlrphy W1ether he hal as:ertaJ.ne:'.i that the a-MSH-d1phther1a 
toxin hybrid protein \\as isolatoo. J.ntact. re. Murphy sal.d he ha1 not looked. 
at the C tenninal 5eOLenCeS to deteDlline whether the hybrJd pretel.n haj teen 
degraded. 'Jhe active fract10n \'as harogeneous on gels am \'as close to the 
denuce; rrolecular welght of 50, 000, ha,..ever. 

r"lr. CalHer askErl Dr. Murphy tow he knew the fraction 1njected l.nto the gmnea 
PJ.gS contained act1ve Cl-MSH-diphther1a toxin hybnd protein. Dr. f'lUrphy replJ.ed 
that the proteln fraction w:t.s active zgalnst sensi t1 ve cells 1n cult ute • 

Dr. Gottesrran asked how sensl.tl.ve these tlSSte culture cells are to dl.phtherJ.a 
tOXl.O. Dr. Murphy repll.erl t.ha.t the control cells. Afr1can green rronkey CV-l 
cells, are sensihve to 10-10 or 10-11 rrolar dlphther1a taX1.n. 

nr. Gill saw the lJl1portant corsideratl.Ons are the toX1Cl. ty of the ~l fra::!rrents 
ani of the conju]ate prate1n. He thClUJht the toxlClty of the ~l fr63'ment lS 
very likely to te very lONi ho\r.ever, 1 t 1S not p::>ssJble 1.n BlA conh hans to 
ohta1.n sufficl.ent purlfied material to netenn].ne tOX1C1ty. 

nr. Gl.ll sLg9'este1 Dr. r-tJrphy be given fErnllsSl0n tn work l.n BL3 conhtJ.ons to 
purl.fy enough mater1al nor tOX1.C1ty testing and to quantl.tat1vely assay the 
hyhrlii pLateln in more s[Ec1eS of arumals over a larger ~rl.od of tll1le. 
rrr.-s. (",ottesncm am CoU1er agreed that Dr. Nurphy shOUld be perrru.ttoo to 
rEm)Ve the clones fran BLA conta1nnent fbr the puq:ose of ()btal.n1rg crlch t10nal 
nata. 
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J)r. LeVUle sa~d he would prefer flr'. Murphy be pernuttei to use BL2 contaurrento 
He movej that BL:? be reconrrerrlErl as the conuunnent level for f..'r. r1lrphy's 
three requests, ani that th~s larguage be recamerrled for approval by the 
VoOrku'q group. 'lhl.S motion would pennlt ~. r-trrphy to produce encugh materl.al 
to test tOXlc1ty. Dr. Fornal secorrled th1s ltOtl.on. 

nr. Collier re-enfilasized that tte toxicl. ty of the ~1 frcgnent 1S not mo...n. 
f.e offered a fnerrlly arrerrlment to Dr. Levine' s TTOt~on: the rrodl.fle:1 TTOtl.on 
\t..OUld Spa:Cl fy BtJ contal.l1Tlent corth t1.ons fur II. Mlrphy' s three trcposals. 
Dr. Levine accepted thl.S m:::rlification. 

Dr. Mart1n sl13geste::1 the worla.l13 group SpeCl fy BL2 conta1.nnent plus BtJ prac-
twes for Dr. Murphy's Proposals. A ne;atl.vely pressll['1.zErl roan 1.5 the only 
r11 fference reu...een BL3 conta1rment am IL2 contairment plus BtJ procejures. 
He dill not th1.nk a n~atively pressurize:i roan offere:i any a1<htl.Onal safety 
factor for Dr. MJrphy's p:"qJOsed ex:r:erunents. 

nr. Levine lTohfied his rrotion to reqUl.re BL2 contal.rm:~nt plUS BL3 pr:act.1.ces 
fur Dr. M.rrphy's three rEqLEsts. 

Dr. Gill st.ggesterl crldi tl.onal largtage be ajded to the motl.on to l.I"dl.cate 
the v.orlurTJ groop W1shed to penni.t tr. Murphy the <:Pp:lrtl.JU.ty to aCX!Ul.re better 
toxic1.ty data on the purif1.oo protein with the lJT1pll.catl.on contal.Il'1lent COJld 
be further lo,..erErl on the basis of these <1ata. 

Dr. Lev].ne occeptE'rl nr. Gill's !%,cposai crreniment. 

Fly a vote of six 111 favor, none cpr:os~, am 00 ah:itent1.ons, the \o,Orkl.rg grrup 
approvei of nr:-. Lev i ne' s motlon. 

Proposal to Construct a IL-2-D1.r:hthena 'Ibx1n Hybrld Prote].n 

nr. Cottesman said 1.n this trcposa!, Dr. John Murphy of tre U1l.vers1. ty HosP1 tal 
of the Boston ttl1versi ty Me<hcaJ. Center requests pernu.SSlon to construct a 
hybrId gene canpose::l of the gene COO1fg for l.Oterleu1a.n-2 (IL-2) am the ~l 
SEqment of the diphtheria toxin gene. The hybnrl gene v.oulcl be clonoo ~n E. 
~ K-12 rcRt-vector systE!ns. 

The lo~-te1JTl goal of thls researm 1.S to develcp nOlel IL-2 receptor-talgetoo. 
cytotoxic <'Gents tD canbat organ reject1.on am to create a state of graft 
"tolerance" ~n olgan transplantation. Sc::me of tre {Z'ooucts may have therapeutl.c 
potent1.al fOr treating leukemia and lymphoma. 

11r. ('..ottesnan saJrl the fY'lJl1aIY difference between the a-MSHo'<hphthena fnxln 
hYhrld molecule propnsnl ann the IL-2-d~phther1a toxl.n hybrld molecule proposal 
lS the tyr:e of cell P'JstulatErl to he sensl. t1.ve to the conj UJa te Jrotel.n. 

Dr. ~Tohn W~1lJ.ams of Reth Israel Hosp1.tal saw IL-2 receptors are foum on 
"'-" proll. furatl.IT1. antlgp.n-act.lvatm T cells an] to a lesser E!l(tent on actLVatai B 

cells. These cells v.Q\llr'\ \;e the targets of the IL-2-<hphther~a taxln hybn.d 

, '. 
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prete1n. Restug or rremry lymph:lcytes do not express IL-2 receptors. There 
is no evidence of IL-/. receptors on tl.SS\l!S ootside of the lymp-oJd canp3.rtment. 

Dr. Williams saw the goal of th1S project 1S to select1vely rerro\e act1vatej 
T cells am activate:'l B cells durirg a well controlled tl.!T'le r.er1o:.1 follo..n..rg 
organ transplantation. It 1S hopEd: the IL-2-<hphthena tax1n I10lecule ....ould 
be more selective than the lJT1!IUlosURZ"ess1ve ted'lnJ.ql:es currently 10 use. 
F'.x:~rl.ments in mice usirg anti-IL-2 receptor-rronoclonal antJbcrly conjU:Jates to 
suppress cells wuch cause rejection in cardiac transplants suppnt thl.S hypJ-
thes1s. In these exr:erilrents, the life of the graft 1n IlUce w::lS exterrled fran 
1~14 nays to three months or more in 80 percent of the anJrnals. 

Dr. Gill sam the "....orst case" scenar10 he could conjecture ....ould be that an 
am..mal's T cells am: B cells \t.OUld l::e eliminataj by t1u.s hybrJd prote1n. A 
lorg observation of test animals rrtight be necessary 'De fore sum an effect 
W)UlO he detected. Dr. Habl.g sald a IOrtJ otselVatl.On fSn.cx:1 might aloo be 
necessary for animals treatoo with the a..-MSH-dJ.phtheria hybrid protem. 

Dr. Levine sam the IL-2-diphtheria toxin hybrld prate1n cruld be an unr:ortant 
therapeutic C¥3ent, but it would l:e a new toX1n am could t:e hatmful. He s~
gestErl contairrnent be im tially set at theBIA level. 

Dr. Martin said the largest BIA facl.lityat the Freder1ck cancer Research 
Facili ty is run by NIAID. My request by Dr. MJrphy fur use of the fac.lll. ty 
Wl.ll need to be considered by NIAID in relat10n to other canr.etl.t"g requests. 

nr. Levine sa.id s1nce ~ ttle in known ab<:llt the IDtent1al toX1C1 ty of the 
proposoo. hybrid protein, the \toOrkirg graJp approam should be conservat1ve. 
If AL4 containnent is not available, the ~periment srould te [.eDnittErl uooer 
RL3 contaiment Wl.th a rec<:)3nition that concern ex~sts about the nature of the 
prcposErl hybrid prate in. 

Dr. Gottesman sUJgestoo contal.rment coold te set at RL3 Wl. th a rEqUlrenent fur 
the use of EK2 host-vector systens. Dr. LevJ.ne sal.d he would accept the sLg-
qestion to sfecify EK2 vectors: he would not. accept the st.ggestlDn to sp!Cl.fy 
F:K2 hosts. 

nr. C"JOttesman asked. .....tlet.rer any ty}:e of r1sk assessrent ecper:unent cruld be 
performed .....tlid'l ....ould anS\l.E!r bas1c queSt10ns about the nature of the prote1n. 

Dr. Gill sald risk assessrrent expenments Wl.th thJ.s hybrJd prote1n ....oulrl mfter 
fram previous risk assessment pcotoools hecause acute lethall.ty 1S not a ll.kely 
ootcane. 'rests "-OUld have to be devisej to lcx:::k fur chroru.c lIfIpal.Iment of the 
.i.rrrnune system. '!his type of data arrl the protocols necessary to generate l.t 
are f'h fferent fran that generally require::1 for toXlns. 

11r. (;ill offera'! a notion to recamend penro.SS10n to procee<i under BL3 cond.l t 10ns ; 
EK2 \ectors \IoOUlo t.e useO. Dr. Lev1ne sam he \\oQuld prefer the .L3.rguage of 
the rrotion spec1fierl the use of "p::orly rroh111zablF.! plasmld vectors sum rtS 

tre FX2 certl.flOO plaS1TU.r1s." nr. G1ll .:greed to tins mcxll.hcat10n. Dr. LeVln~ 
secorrled the rrot10n. 

Q1D 
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By a vote of hve l.l1 favor, none OPfX)SErl, am 00 abstent~ons, the \\OrJurg group 
a:::l'rea'l. tlu.s reconrremat1on srould be ro!.Y.Elrded to the RAe. 

The neetug of the W)rkJ.~ Groop on '!bXlns ....as oojourne:3 at 12:20 p.m. 

Late 

Resr:ectfully sLi::ml.ttej, 

Eli th A. Milewskl, Ph.D. 
RapfOrteur- am 
~ecutive Secretary 

SUsan Cottesma.n, Ph.D. 
Chal.r 
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